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1. 

NETWORK LISTEN WITH SELF 
INTERFERENCE CANCELLATION 

BACKGROUND 

1. Field 
Aspects of the present disclosure relate generally to wire 

less communication systems, and more particularly, to femto 
base stations having network listen with self-interference 
cancellation. 

2. Background 
Wireless communication networks are widely deployed to 

provide various communication services such as Voice, video, 
packet data, messaging, broadcast, etc. These wireless net 
works may be multiple-access networks capable of Support 
ing multiple users by sharing the available network resources. 
Examples of Such multiple-access networks include Code 
Division Multiple Access (CDMA) networks, Time Division 
Multiple Access (TDMA) networks, Frequency Division 
Multiple Access (FDMA) networks, Orthogonal FDMA 
(OFDMA) networks, and Single-Carrier FDMA (SC 
FDMA) networks. 
A wireless communication network may include a number 

of eNodeBs that can support communication for a number of 
user equipments (UES). A UE may communicate with an 
eNodeB via the downlink and uplink. The downlink (or for 
ward link) refers to the communication link from the eNodeB 
to the UE, and the uplink (or reverse link) refers to the com 
munication link from the UE to the eNodeB. 

In a heterogeneous wireless network operating with macro 
and femto base stations, femto base stations may listen for 
neighboring macro base station downlink signals in order to 
determine time and frequency synchronization. The network 
listen (NL) process conducted by the femto base stations may 
either be out-of-band, in which the NL transceiver operates in 
a different frequency band than the femto transceiver, or 
in-band, in which the NL and femto transceivers operate in 
the same frequency band. An in-band NL process results in 
substantial interference because of the RF coupling between 
the femto transmitter and NL receiver. To alleviate this inter 
ference, the femto transmitter may be suspended while the 
femto is performing the NL process through the NL trans 
ceiver. However, Suspending the femto transmitter may result 
in degradation of quality of service for both Voice and data 
services either through Voice quality degradation or loss of 
data packets for data calls. Due to stringent latency require 
ments, this degradation may more severely impact voice qual 
ity for UES conducting voice calls in communication with the 
femto base station. 

SUMMARY 

The various aspects of the present disclosure are directed to 
techniques for improving the in-band NL process by reducing 
the transmission power in the femto transmitter (e.g., during 
the network listen periods and/or when macro coverage area 
signal quality exceeds a threshold quality) and canceling the 
femto transmission signal at the NL receiver are described 
herein. 

In some aspects, a method for wireless communications 
includes reducing transmission power, by a femto base sta 
tion, at a radio frequency (RF) transmitter of the femto base 
station. The method additionally includes canceling a trans 
mitted data signal, by the femto base station, at a network 
listen (NL) receiver of the femto base station, wherein the 
transmitted data signal was transmitted by the RF transmitter. 
Also, the reduction of transmission power occurs in response 
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2 
to one or more of occurrence of a network listen process; or 
a signal quality of a macro coverage area in which the femto 
base station is located exceeding a threshold quality. 

In additional or alternative aspects, the method may 
include detecting the signal quality of the macro coverage 
area in which the femto base station is located, and carrying 
out a set of procedures in response to the signal quality being 
below the threshold quality. For example, the set of proce 
dures may include, Suspending the reducing transmission 
power and the canceling the transmitted data signal. Addi 
tionally, the set of procedures may include Suspending, by the 
femto base station, the RF transmitter of the femto base 
station during each of a plurality of transmission gaps 
assigned to one or more user equipments (UES) in communi 
cation with the femto base station. Also, the set of procedures 
may include triggering a network listen operation in response 
to the suspending the RF transmitter, wherein the network 
listen operation occurs within the duration of each of the 
plurality of transmission gaps. 

In other aspects, an apparatus for wireless communications 
includes means for reducing transmission power, by a femto 
base station, at a radio frequency (RF) transmitter of the femto 
base station. The apparatus additionally includes means for 
canceling a transmitted data signal, by the femto base station, 
at a network listen (NL) receiver of the femto base station, 
wherein the transmitted data signal was transmitted by the RF 
transmitter. Also, the means for reducing transmission power 
operatively reduces the transmission power in response to one 
or more of occurrence of a network listen process; or a signal 
quality of a macro coverage area in which the femto base 
station is located exceeding a threshold quality. 

In additional or alternative aspects, the apparatus may 
include means for detecting the signal quality of the macro 
coverage area in which the femto base station is located, and 
means responsive to the signal quality being below the thresh 
old quality. For example, the means responsive to the signal 
quality being below the threshold quality may include means 
for Suspending the means for reducing transmission power 
and the means for canceling the transmitted data signal. Addi 
tionally, the means responsive to the signal quality being 
below the threshold quality may include means for Suspend 
ing, by the femto base station, the RF transmitter of the femto 
base station during each of a plurality of transmission gaps 
assigned to one or more user equipments (UES) in communi 
cation with the femto base station. Also, the means responsive 
to the signal quality being below the threshold quality may 
include means for triggering a network listen operation in 
response to suspension of the RF transmitter, wherein the 
network listen operation occurs within the duration of each of 
the plurality of transmission gaps. 

In additional aspects, a computer program product 
includes a non-transitory computer-readable medium. The 
computer-readable medium includes code for reducing trans 
mission power, by a femto base station, at a radio frequency 
(RF) transmitter of the femto base station. The computer 
readable medium additionally includes code for canceling a 
transmitted data signal, by the femto base station, at a network 
listen (NL) receiver of the femto base station, wherein the 
transmitted data signal was transmitted by the RF transmitter. 
Also, the code for reducing transmission power operatively 
reduces the transmission power in response to one or more of 
occurrence of a network listen process; or a signal quality of 
a macro coverage area in which the femto base station is 
located exceeding a threshold quality. 

In additional or alternative aspects, the non-transitory com 
puter-readable medium may include code for detecting the 
signal quality of the macro coverage area in which the femto 
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base station is located, and code responsive to the signal 
quality being below the threshold quality. For example, the 
code responsive to the signal quality being below the thresh 
old quality may include code for Suspending the code for 
reducing transmission power and the canceling the transmit 
ted data signal. Additionally, the code responsive to the signal 
quality being below the threshold quality may include code 
for suspending, by the femto base station, the RF transmitter 
of the femto base station during each of a plurality of trans 
mission gaps assigned to one or more user equipments (UES) 
in communication with the femto base station. Also, the code 
responsive to the signal quality being below the threshold 
quality may include code for triggering a network listen 
operation in response to suspension of the RF transmitter, 
wherein the network listen operation occurs within the dura 
tion of each of the plurality of transmission gaps. 

In further aspects, a femto base station includes one or 
more processors and a memory coupled to the one or more 
processors. The one or more processors are configured to 
reduce transmission power, by the femto base station, at a 
radio frequency (RF) transmitter of the femto base station. 
The one or more processors are additionally configured to 
cancel a transmitted data signal, by the femto base station, at 
a network listen (NL) receiver of the femto base station, 
wherein the transmitted data signal was transmitted by the RF 
transmitter. The one or more processors operatively reduce 
transmission power in response to one or more of occurrence 
of a network listen process; or a signal quality of a macro 
coverage area in which the femto base station is located 
exceeding a threshold quality. 

In additional or alternative aspects, the one or more pro 
cessors may further be configured to detect the signal quality 
of the macro coverage area in which the femto base station is 
located, and respond to the signal quality being below the 
threshold quality. For example, the one or more processors 
may suspend reduction of transmission power and cancela 
tion of the transmitted data signal in response to the signal 
quality being below the threshold quality. Also, the one or 
more processors may, in response to the signal quality being 
below the threshold quality, suspend, by the femto base sta 
tion, the RF transmitter of the femto base station during each 
of a plurality of transmission gaps assigned to one or more 
user equipments (UES) in communication with the femto base 
station. Additionally, the one or more processors may trigger 
a network listen operation in response to suspension of the RF 
transmitter, wherein the network listen operation occurs 
within the duration of each of the plurality of transmission 
gapS. 

Various aspects and features of the disclosure are described 
in further detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram conceptually illustrating an 
example of a telecommunications system; 

FIG. 2 is a block diagram conceptually illustrating an 
example of a down link frame structure in a telecommunica 
tions system; 

FIG.3 is a block diagram conceptually illustrating a design 
of an eNodeBand a UE configured according to one aspect of 
the present disclosure; 

FIG. 4 is a block diagram conceptually illustrating an 
example of a femto base station in a macro coverage area; 

FIG. 5 is a block diagram conceptually illustrating a design 
of a femto base station configured according to an aspect of 
the present disclosure; 
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4 
FIG. 6 is a functional block diagram illustrating example 

blocks executed to implement one aspect of the present dis 
closure; 

FIG. 7 is a functional block diagram illustrating example 
blocks executed to implement one aspect of the present dis 
closure; and 

FIG. 8 is a functional block diagram illustrating example 
blocks executed to implement one aspect of the present dis 
closure. 

DETAILED DESCRIPTION 

The detailed description set forth below, in connection with 
the appended drawings, is intended as a description of various 
configurations and is not intended to represent the only con 
figurations in which the concepts described herein may be 
practiced. The detailed description includes specific details 
for the purpose of providing a thorough understanding of the 
various concepts. However, it will be apparent to those skilled 
in the art that these concepts may be practiced without these 
specific details. In some instances, well-known structures and 
components are shown in block diagram form in order to 
avoid obscuring Such concepts. 
The techniques described herein may be used for various 

wireless communication networks such as CDMA, TDMA, 
FDMA, OFDMA, SC-FDMA and other networks. The terms 
“network” and “system are often used interchangeably. A 
CDMA network may implement a radio technology Such as 
Universal Terrestrial Radio Access (UTRA), cdma2000, etc. 
UTRA includes Wideband CDMA (WCDMA) and other 
variants of CDMA. cdma2000 covers IS-2000, IS-95 and 
IS-856 standards. ATDMA network may implement a radio 
technology such as Global System for Mobile Communica 
tions (GSM). An OFDMA network may implement a radio 
technology such as Evolved UTRA (E-UTRA), Ultra Mobile 
Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16 
(WiMAX), IEEE 802.20, Flash-OFDMA, etc. UTRA and 
E-UTRA are part of Universal Mobile Telecommunication 
System (UMTS). 3GPP Long Term Evolution (LTE) and 
LTE-Advanced (LTE-A) are new releases of UMTS that use 
E-UTRA. UTRA, E-UTRA, UMTS, LTE, LTE-A and GSM 
are described in documents from an organization named "3rd 
Generation Partnership Project” (3GPP). cdma2000 and 
UMB are described in documents from an organization 
named "3rd Generation Partnership Project 2 (3GPP2). The 
techniques described herein may be used for the wireless 
networks and radio technologies mentioned above as well as 
other wireless networks and radio technologies. For clarity, 
certain aspects of the techniques are described below for LTE, 
and LTE terminology is used in much of the description 
below. 

FIG. 1 shows a wireless communication network 100, 
which may be an LTE network. The wireless network 100 
may include a number of evolved NodeBs (eNodeBs) 110 and 
other network entities. An eNodeB may be a station that 
communicates with the UEs and may also be referred to as a 
base station, an access point, etc. A NodeB is another example 
of a station that communicates with the UEs. 

Each eNodeB 110 may provide communication coverage 
for a particular geographic area. In 3GPP, the term “cell' can 
refer to a coverage area of an eNodeB and/or an eNodeB 
Subsystem serving this coverage area, depending on the con 
text in which the term is used. 
An eNodeB may provide communication coverage for a 

macro cell, a pico cell, a femto cell, and/or other types of cell. 
A macro cell may cover a relatively large geographic area 
(e.g., several kilometers in radius) and may allow unrestricted 
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access by UEs with service subscription. A pico cell may 
cover a relatively small geographic area and may allow unre 
stricted access by UEs with service subscription. A femto cell 
may cover a relatively small geographic area (e.g., a home) 
and may allow restricted access by UEs having association 
with the femto cell (e.g., UEs in a Closed Subscriber Group 
(CSG), UEs for users in the home, etc.). An eNodeB for a 
macro cell may be referred to as a macro eNodeB. An eNodeB 
for a pico cell may be referred to as a pico eNodeB. An 
eNodeB for a femtocell may be referred to as a femto eNodeB 
or a home eNodeB. In the example shown in FIG. 1, the 
eNodeBs 110a, 110b and 110c may be macro eNodeBs for 
the macro cells 102a, 102b and 102c, respectively. The eNo 
deB 110x may be a pico eNodeB for a pico cell 102x. The 
eNodeBs 110y and 110z may be femto eNodeBs for the femto 
cells 102 and 102z, respectively. An eNodeB may support 
one or multiple (e.g., three) cells. 
The wireless network 100 may also include relay stations. 

A relay station is a station that receives a transmission of data 
and/or other information from an upstream station (e.g., an 
eNodeB or a UE) and sends a transmission of the data and/or 
other information to a downstream station (e.g., a UE or an 
eNodeB). A relay station may also be a UE that relays trans 
missions for other UEs. In the example shown in FIG. 1, a 
relay station 110r may communicate with the eNodeB 110a 
and a UE 120r in order to facilitate communication between 
the eNodeB 110a and the UE 120r. A relay station may also 
be referred to as a relay eNodeB, a relay, etc. 

The wireless network 100 may be a heterogeneous network 
that includes eNodeBs of different types, e.g., macro eNo 
deBs, pico eNodeBs, femto eNodeBs, relays, etc. These dif 
ferent types of eNodeBs may have different transmit power 
levels, different coverage areas, and different impact on inter 
ference in the wireless network 100. For example, macro 
eNodeBs may have a high transmit power level (e.g., 5 W-40 
W) whereas pico eNodeBs, femto eNodeBs and relays may 
have a lower transmit power level (e.g., 100 mW-200 mW). 

The wireless network 100 may support synchronous or 
asynchronous operation. For synchronous operation, the 
eNodeBS may have similar frame timing, and transmissions 
from different eNodeBs may be approximately aligned in 
time. For asynchronous operation, the eNodeBs may have 
different frame timing, and transmissions from different eNo 
deBs may not be aligned in time. The techniques described 
herein may be used for both synchronous and asynchronous 
operation. 
A network controller 130 may couple to a set of eNodeBs 

and provide coordination and control for these eNodeBs. The 
network controller 130 may communicate with the eNodeBs 
110 via a backhaul. The eNodeBs 110 may also communicate 
with one another, e.g., directly or indirectly via wireless or 
wireline backhaul. 

The UEs 120 may be dispersed throughout the wireless 
network 100, and each UE may be stationary or mobile. A UE 
may also be referred to as a terminal, a mobile station, a 
Subscriber unit, a station, etc. A UE may be a cellular phone, 
a personal digital assistant (PDA), a wireless modem, a wire 
less communication device, a handheld device, a laptop com 
puter, a cordless phone, a wireless local loop (WLL) station, 
etc. A UE may be able to communicate with macro eNodeBs, 
pico eNodeBs, femto eNodeBs, relays, etc. In FIG. 1, a solid 
line with double arrows indicates desired transmissions 
between a UE and a serving eNodeB, which is an eNodeB 
designated to serve the UE on the downlink and/or uplink. A 
dashed line with double arrows indicates interfering trans 
missions between a UE and an eNodeB. 
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LTE utilizes orthogonal frequency division multiplexing 

(OFDM) on the downlink and single-carrier frequency divi 
sion multiplexing (SC-FDM) on the uplink. OFDM and SC 
FDM partition the system bandwidth into multiple (K) 
orthogonal Subcarriers, which are also commonly referred to 
as tones, bins, etc. Each Subcarrier may be modulated with 
data. In general, modulation symbols are sent in the frequency 
domain with OFDM and in the time domain with SC-FDM. 
The spacing between adjacent Subcarriers may be fixed, and 
the total number of subcarriers (K) may be dependent on the 
system bandwidth. For example, the spacing of the Subcarri 
ers may be 15 kHz and the minimum resource allocation 
(called a resource block) may be 12 subcarriers (or 180 
kHz). Consequently, the nominal FFT size may be equal to 
128, 256, 512, 1024 or 2048 for system bandwidth of 1.25, 
2.5, 5, 10 or 20 megahertz (MHz), respectively. The system 
bandwidth may also be partitioned into subbands. For 
example, a subband may cover 1.08 MHz (i.e., 6 resource 
blocks), and there may be 1, 2, 4, 8 or 16 subbands for system 
bandwidth of 1.25, 2.5, 5, 10 or 20 MHz, respectively. 

FIG.2 shows a down link frame structure used in LTE. The 
transmission timeline for the downlink may be partitioned 
into units of radio frames. Each radio frame may have a 
predetermined duration (e.g., 10 milliseconds (ms)) and may 
be partitioned into 10 subframes with indices of 0 through 9. 
Each subframe may include two slots. Each radio frame may 
thus include 20 slots with indices of 0 through 19. Each slot 
may include L. Symbol periods, e.g., 7 symbol periods for a 
normal cyclic prefix (as shown in FIG. 2) or 14 symbol 
periods for an extended cyclic prefix. The 2L symbol periods 
in each subframe may be assigned indices of 0 through 2L-1. 
The available time frequency resources may be partitioned 
into resource blocks. Each resource block may cover N sub 
carriers (e.g., 12 Subcarriers) in one slot. 

In LTE, an eNodeB may send a primary synchronization 
signal (PSS) and a secondary synchronization signal (SSS) 
for each cell in the eNodeB. The primary and secondary 
synchronization signals may be sent in symbol periods 6 and 
5, respectively, in each of subframes 0 and 5 of each radio 
frame with the normal cyclic prefix, as shown in FIG. 2. The 
synchronization signals may be used by UEs for cell detec 
tion and acquisition. The eNodeB may senda Physical Broad 
cast Channel (PBCH) in symbol periods 0 to 3 in slot 1 of 
subframe 0. The PBCH may carry certain system informa 
tion. 
The eNodeB may send a Physical Control Format Indicator 

Channel (PCFICH) in only a portion of the first symbol period 
of each subframe, although depicted in the entire first symbol 
period in FIG. 2. The PCFICH may convey the number of 
symbol periods (M) used for control channels, where M may 
be equal to 1, 2 or 3 and may change from Subframe to 
Subframe. M may also be equal to 4 for a small system 
bandwidth, e.g., with less than 10 resource blocks. In the 
example shown in FIG. 2, M-3. The eNodeB may send a 
Physical HARQ Indicator Channel (PHICH) and a Physical 
Downlink Control Channel (PDCCH) in the first M symbol 
periods of each subframe (M=3 in FIG. 2). The PHICH may 
carry information to Support hybrid automatic retransmission 
(HARQ). The PDCCH may carry information on uplink and 
downlink resource allocation for UEs and power control 
information for uplink channels. Although not shown in the 
first symbol period in FIG. 2, it is understood that the PDCCH 
and PHICH are also included in the first symbol period. 
Similarly, the PHICH and PDCCH are also both in the second 
and third symbol periods, although not shown that way in 
FIG. 2. The eNodeB may send a Physical Downlink Shared 
Channel (PDSCH) in the remaining symbol periods of each 
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subframe. The PDSCH may carry data for UEs scheduled for 
data transmission on the downlink. The various signals and 
channels in LTE are described in 3GPP TS 36.211, entitled 
“Evolved Universal Terrestrial Radio Access (E-UTRA): 
Physical Channels and Modulation.” which is publicly avail 
able. 
The eNodeB may send the PSS, SSS and PBCH in the 

center 1.08 MHz of the system bandwidth used by the eNo 
deB. The eNodeB may send the PCFICH and PHICH across 
the entire system bandwidth in each symbol period in which 
these channels are sent. The eNodeB may send the PDCCH to 
groups of UEs in certain portions of the system bandwidth. 
The eNodeB may send the PDSCH to specific UEs in specific 
portions of the system bandwidth. The eNodeB may send the 
PSS, SSS, PBCH, PCFICH and PHICH in a broadcast man 
ner to all UEs, may send the PDCCH in a unicast manner to 
specific UEs, and may also send the PDSCH in a unicast 
manner to specific UES. 
A number of resource elements may be available in each 

symbol period. Each resource element may cover one Subcar 
rier in one symbol period and may be used to send one 
modulation symbol, which may be a real or complex value. 
Resource elements not used for a reference signal in each 
symbol period may be arranged into resource element groups 
(REGs). Each REG may include four resource elements in 
one symbol period. The PCFICH may occupy four REGs, 
which may be spaced approximately equally across fre 
quency, in symbol period 0. The PHICH may occupy three 
REGs, which may be spread across frequency, in one or more 
configurable symbol periods. For example, the three REGs 
for the PHICH may all belong in symbol period 0 or may be 
spread in symbol periods 0,1 and 2. The PDCCH may occupy 
9, 18, 32 or 64 REGs, which may be selected from the avail 
able REGs, in the first M symbol periods. Only certain com 
binations of REGs may be allowed for the PDCCH. 
AUE may know the specific REGs used for the PHICH and 

the PCFICH. The UE may search different combinations of 
REGs for the PDCCH. The number of combinations to Search 
is typically less than the number of allowed combinations for 
the PDCCH. An eNodeB may send the PDCCH to the UE in 
any of the combinations that the UE will search. 
A UE may be within the coverage of multiple eNodeBs. 

One of these eNodeBs may be selected to serve the UE. The 
serving eNodeB may be selected based on various criteria 
Such as received power, path loss, signal-to-noise ratio 
(SNR), etc. 

FIG. 3 shows a block diagram of a design of an eNodeB 
110 and a UE120, which may be one of the eNodeBs and one 
of the UEs in FIG.1. For a restricted association scenario, the 
eNodeB 110 may be the macro eNodeB 110c in FIG. 1, and 
the UE 120 may be the UE 120y. The eNodeB 110 may be 
equipped with antennas 334a through 334t, and the UE 120 
may be equipped with antennas 352a through 352r. 

At the eNodeB 110, a transmit processor 320 may receive 
data from a data source 312 and control information from a 
controller/processor 340. The control information may be for 
the PBCH, PCFICH, PHICH, PDCCH, etc. The data may be 
for the PDSCH, etc. The processor 320 may process (e.g., 
encode and symbol map) the data and control information to 
obtain data symbols and control symbols, respectively. The 
processor 320 may also generate reference symbols, e.g., for 
the PSS, SSS, and cell-specific reference signal. A transmit 
(TX) multiple-input multiple-output (MIMO) processor 330 
may perform spatial processing (e.g., precoding) on the data 
symbols, the control symbols, and/or the reference symbols, 
if applicable, and may provide output symbol streams to the 
modulators (MODs)332a through 332t. Each modulator 332 
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8 
may process a respective output symbol stream (e.g., for 
OFDM, etc.) to obtain an output sample stream. Each modu 
lator 332 may further process (e.g., convert to analog, 
amplify, filter, and upconvert) the output sample stream to 
obtain a downlink signal. Downlink signals from modulators 
332a through 332t may be transmitted via the antennas 334a 
through 334t, respectively. 
At the UE 120, the antennas 352a through 352r may 

receive the downlink signals from the eNodeB 110 and may 
provide received signals to the demodulators (DEMODs) 
354a through 354r, respectively. Each demodulator 354 may 
condition (e.g., filter, amplify, downconvert, and digitize) a 
respective received signal to obtain input samples. Each 
demodulator 354 may further process the input samples (e.g., 
for OFDM, etc.) to obtain received symbols. A MIMO detec 
tor 356 may obtain received symbols from all the demodula 
tors 354a through 354r, perform MIMO detection on the 
received symbols if applicable, and provide detected sym 
bols. A receive processor 358 may process (e.g., demodulate, 
deinterleave, and decode) the detected symbols, provide 
decoded data for the UE 120 to a data sink 360, and provide 
decoded control information to a controller/processor 380. 
On the uplink, at the UE120, a transmit processor 364 may 

receive and process data (e.g., for the PUSCH) from a data 
source 362 and control information (e.g., for the PUCCH) 
from the controller/processor 380. The transmit processor 
364 may also generate reference symbols for a reference 
signal. The symbols from the transmit processor 364 may be 
precoded by a TX MIMO processor 366 if applicable, further 
processed by the demodulators 354a through 354r (e.g., for 
SC-FDM, etc.), and transmitted to the eNodeB 110. At the 
eNodeB 110, the uplink signals from the UE 120 may be 
received by the antennas 334, processed by the modulators 
332, detected by a MIMO detector 336 if applicable, and 
further processed by a receive processor 338 to obtain 
decoded data and control information sent by the UE120. The 
receive processor 338 may provide the decoded data to a data 
sink 339 and the decoded control information to the control 
ler/processor 340. 
The controllers/processors 340 and 380 may direct the 

operation at the eNodeB 110 and the UE 120, respectively. 
The processor 340 and/or other processors and modules at the 
eNodeB 110 may perform or direct the execution of various 
processes for the techniques described herein. The processor 
380 and/or other processors and modules at the UE 120 may 
also perform or direct the execution of the functional blocks 
illustrated in FIGS. 4-8, and/or other processes for the tech 
niques described herein. The memories 342 and 382 may 
store data and program codes for the eNodeB 110 and the UE 
120, respectively. A scheduler 344 may schedule UEs for data 
transmission on the downlink and/or uplink. 

In one configuration, the UE 120 for wireless communica 
tion includes means for detecting interference from an inter 
fering eNodeB during a connection mode of the UE, means 
for selecting a yielded resource of the interfering eNodeB, 
means for obtaining an error rate of a physical downlink 
control channel on the yielded resource, and means, execut 
able in response to the error rate exceeding a predetermined 
level, for declaring a radio link failure. In one aspect, the 
aforementioned means may be the processor(s), the control 
ler/processor 380, the memory 382, the receive processor 
358, the MIMO detector 356, the demodulators 354a, and the 
antennas 352a configured to perform the functions recited by 
the aforementioned means. In another aspect, the aforemen 
tioned means may be a module or any apparatus configured to 
perform the functions recited by the aforementioned means. 
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FIG. 4 shows a femto base station 400 that listens for 
downlink signals of a neighboring macro base station 406 in 
order to determine time and frequency synchronization. As 
mentioned above, the network listen (NL) process conducted 
by the femto base station 400 may be in-band, in which the 
NL and femto transceivers of femto base station 400 operate 
in the same frequency band. An in-band NL process results in 
substantial interference because of the RF coupling between 
the femto transmitter and NL receiver. To alleviate this inter 
ference, the femto transmitter of femto base station 400 may 
be suspended while the femto base station 400 performs the 
NL process through the NL transceiver. However, suspending 
the femto transmitter may result in degradation of quality of 
service for both voice and data services either through voice 
quality degradation or loss of data packets for data calls. Due 
to stringent latency requirements, this degradation may more 
severely impact voice quality for a UE 404 conducting voice 
calls in communication with the femto base station 400. 
As explained in more detail below, the femto base station 

400 may monitor signal quality within the macro coverage 
area 408, and adjust the strength of the femto transmitter 
signal within its own coverage area 402 at least partly in 
response to the signal quality of the macro coverage area 408. 
Doing so may permit effective cancellation of the femto trans 
mitter signal at the network listen transceiver, without requir 
ing Suspension of the femto transmitter during network listen 
processes. Accordingly, Suspension of the femto transmitter 
may be avoided so long as the signal quality within the macro 
coverage area is sufficient to accommodate reduction of the 
femto transmitter power. 

FIG. 5 shows a design of a femto base station 500 config 
ured according to an aspect of the present disclosure. The 
femto base station 500 may have a femto station modem 502, 
a network listen module 504, and a memory 506 connected to 
one or more computer processors 508. Memory 506 may be a 
non-transitory computer-readable medium capable of storing 
data 510 and code, including femto transmission process 512 
and network listen (NL) process 514. As will be readily 
apparent to one skilled in the art, the femto transmission 
process 512 and network listen process 514 may configure the 
one or more processors 506 to operate the femto station 
modem 502 and NL module 504 in a manner that provides 
Voice communication and data services over a wireless radio 
frequency communications network. As will also be readily 
understood, an RF antenna 516 may be interfaced with two or 
more transceivers configured as femto transceiver 518 and 
NL transceiver 520, and these components may provide a 
Switchable signal path by which signals are converted 
between radio frequency and baseband, and routed between 
antenna 516 and the modems 502 and 504. 
As noted above, in-band NL may result in substantial inter 

ference because of the RF coupling between a femto trans 
mitter (i.e., of the femto transceiver 518 and femto station 
modem 502) and an NL receiver (i.e., of the NL transceiver 
520 and NL module 504). The present disclosure is directed to 
improving the in-band NL process 514 by reducing the trans 
mission power in the femto transmitter (e.g., during the net 
work listen periods and/or when macro coverage area signal 
quality exceeds a threshold quality) and canceling the femto 
transmission signal at the NL receiver. The interference can 
cellation of the transmitted signal may be performed at the RF 
level, at base band, or in a combination of RF and base band. 
Accordingly, the NL process 514 may be enabled by the 
femto base station 500 with reduced impact on the voice call 
quality for UES conducting Voice calls or with reduced inci 
dence of the loss of data packets for UES conducting data 
calls. 
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In order to perform the interference cancellation as 

described above, code comprising an interference mitigation 
process 522 may be contained in memory 506. The interfer 
ence mitigation process 522 may configure processors 508 to 
employ the RF transmitter signal 524 from the femto trans 
ceiver 518 and/or the baseband transmitter signal from the 
femto station modem 526 to cancel interference at the NL 
transceiver 520 and/or NL module 504. It is envisioned that 
the radio frequency level and/or base band level interference 
cancellation may be performed in Software, in hardware, or 
combinations thereof. 

Additional aspects may involve detecting when the femto 
base station 500 may be in a weak macro coverage area. When 
a weak coverage area is detected, the femto base station 500 
may not be able to reduce its transmission power enough to 
obtain good interference cancellation at the NL receiver, 
while still maintaining satisfactory data transmission. Thus, 
when the weak coverage is detected, the femto base station 
500 may improve the in-band NL process 514 by synchroniz 
ing the NL process 514 with network transmission gaps. 

In various wireless communication technologies, trans 
mission gaps are defined during which UES tune away from 
their currently serving cell to perform measurements on 
neighboring cells of a different frequency than the currently 
serving cell. During these transmission gaps, UEs do not 
expect to receive any transmissions from the currently serv 
ing cell. Thus, when in a weak macro coverage area, the femto 
base station 500 may suspend the transmitter of the femto 
transceiver 518 during the transmission gaps, while, at the 
same time, performing NL measurements without risk of 
losing any voice or data packets either due to Suspending the 
femto transmitter during the NL process or due to femto?NL 
transceiver interference. 

In order to carry out the above process, a compressed mode 
process 528 recorded in memory 506 may configure proces 
sors 508 of femto base station 500 to identify voice users, and 
to assign synchronous transmission gaps to the Voice users. 
Interference mitigation process 522 may configure proces 
sors 508 to detect signal quality in the macro coverage area, 
compare the signal quality to a predetermined threshold, and 
switch between modes of operation based on results of the 
comparison. For example, when a determination is made that 
the signal quality exceeds the threshold, a first mode of opera 
tion may perform the interference cancellation, while permit 
ting simultaneous transmission and reception by transceivers 
518 and 520. In contrast, when a determination is made that 
the signal quality has dropped below the threshold, then the 
NL process may be synchronized with the transmission gaps 
(e.g., synchronized to occur only during the transmission 
gaps), and the femto transmitter may be inhibited or Sus 
pended during the NL process. In this way, interference may 
be avoided rather than cancelled. 

Turning now to FIG. 6, example blocks executed by pro 
cessors configured to operate as described above may carry 
out an interference cancellation process. In the interference 
cancellation process, femto transmitter operations and NL 
operations may both occur simultaneously, and femto trans 
mitter power may be reduced during NL operations. Accord 
ingly, a determination may be made, at block 610, whetheran 
NL operation is occurring. If it is determined, at block 610, 
that the NL operation is not occurring, then processing may 
return to a previous point in the process, such as block 610, 
allowing femto transmissions to continue without interrup 
tion or power reduction. Otherwise, if it is determined, at 
block 610, that the NL operation is occurring, then transmit 
power of the femto transmitter may be reduced at block 612. 
and a transmit signal from the femto transmitter may be used, 
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at block 614, to cancel interference at the NL receiver. Also, 
a further determination may be made, at block 616, whether 
the NL operation is still occurring. If it is determined, at block 
616, that the NL operation is still occurring, then processing 
may return to block 614. Otherwise, if it is determined, at 
block 616, that the NL operation has terminated, then the 
interference cancellation may cease at block 618, transmit 
power of the femto transmitter may be increased at block 620, 
and processing may return as previously described. 

Turning now to FIG. 7, example blocks executed by pro 
cessors configured to operate as described above may include 
compressed mode blocks and interference mitigation blocks. 
Compressed mode places gaps in the downlink and uplink 
transmissions that allow a UE, while on a call, to perform 
measurements on neighboring cells of a different frequency 
than its current serving cell. Accordingly, it is envisioned that 
UEs of voice users may be placed into compressed mode for 
purposes other than or in addition to permitting a femto to 
avoiding interference with the femtos network listen pro 
cess. Accordingly, voice users may be identified at block 700, 
and synchronous transmission gaps may be assigned at block 
702. Also, signal quality of the macro coverage area may be 
detected at block 704, and a determination may be made, at 
block 706, regarding whether the signal quality is below a 
threshold. If it is determined, at block 706, that the signal 
quality is not below the threshold, then an interference can 
cellation mode may be entered at block 710. Otherwise, if it is 
determined, at block 706, that the signal quality is below the 
threshold, then an interference avoidance mode may be 
entered at block 722. 

In the interference cancellation mode, femto transmitter 
operations and NL operations may both occur simulta 
neously, and femto transmitter power may be reduced during 
NL operations. Accordingly, a determination may be made, at 
block 710, whether an NL operation is occurring. If it is 
determined, at block 710, that the NL operation is not occur 
ring, then processing may return to block 700, and femto 
transmissions may continue without interruption or power 
reduction. Otherwise, if it is determined, at block 710, that the 
NL operation is occurring, then transmit power of the femto 
transmitter may be reduced at block 712, and a transmit signal 
from the femto transmitter may be used, at block 714, to 
cancel interference at the NL receiver. Also, a further deter 
mination may be made, at block 716, whether the NL opera 
tion is still occurring. If it is determined, at block 716, that the 
NL operation is still occurring, then processing may return to 
block 714. Otherwise, if it is determined, at block 716, that the 
NL operation has terminated, then the interference cancella 
tion may cease at block 718, transmit power of the femto 
transmitter may be increased at block 720, and processing 
may return to block 700. 

In the interference avoidance mode, femto transmitter 
operations and NL operations may be inhibited or Suspended 
to avoid interference in a manner that is synchronous with the 
transmission gaps. Accordingly, a determination may be 
made, at block 722, whether a transmission gap is occurring. 
If it is determined, at block 722, that a transmission gap is not 
occurring, then processing may return to block 700. Other 
wise, if it is determined, at block 722, that a transmission gap 
is occurring, the RF transmitter may be suspended or inhib 
ited at block 724, and the NL operation may be performed at 
block 726. Once the NL operation is completed, the femto 
transmitter may be resumed or uninhibited at block 728, and 
processing may return to block 700. 
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Turning now to FIG. 8, alternative example blocks 

executed by processors configured to operate as described 
above may include compressed mode blocks, 700 and 702, 
and interference mitigation blocks, 704-728, as described 
above with reference to FIG. 7. However, in this alternative 
implementation, the reduction of transmitter power, at block 
712, may be rendered responsive primarily to the determina 
tion, at block 706, that the signal quality exceeds the thresh 
old, and rendered independent of occurrence of the NL opera 
tion. In this implementation, a determination may be made at 
the start of the interference cancellation mode loop, at block 
800, whether transmitter power is already at a reduced level. 
If it is determined, at block 800, that transmitter power has not 
yet been reduced, then the interference cancellation mode 
may proceed to block 712, resulting in reduction of transmit 
ter power. On the other hand, if it is determined, at block 800, 
that transmitter power is already at the reduced level, then 
block 712 may be skipped. Accordingly, transmitter power 
may be reduced upon initial entry to the interference cancel 
lation mode, and remain reduced until Such time as a deter 
mination is made, at block 706, that the signal quality has 
fallen below the threshold quality, triggering entry to the 
interference avoidance mode. 
Upon entry to the interference avoidance mode, another 

determination may be made, at block 802, whether transmit 
terpower is still reduced. If it is determined, at block 802, that 
the transmitter power is still at the reduced level, then trans 
mitter power may be increased at block 720. On the other 
hand, if it is determined, at block 802, that the transmitter 
power is no longer at the reduced level, then block 720 may be 
skipped. Accordingly, transmitter power may be increased 
upon initial entry to the interference avoidance mode, and 
remain increased until Such time as a determination is made, 
at block 706, that the signal quality has risen above the thresh 
old quality, triggering entry or reentry to the interference 
cancellation mode. 

Those of skill in the art would understand that information 
and signals may be represented using any of a variety of 
different technologies and techniques. For example, data, 
instructions, commands, information, signals, bits, symbols, 
and chips that may be referenced throughout the above 
description may be represented by Voltages, currents, elec 
tromagnetic waves, magnetic fields or particles, optical fields 
or particles, or any combination thereof. 

Those of skill would further appreciate that the various 
illustrative logical blocks, modules, circuits, and algorithm 
steps described in connection with the disclosure herein may 
be implemented as electronic hardware, computer software, 
or combinations of both. To clearly illustrate this interchange 
ability of hardware and software, various illustrative compo 
nents, blocks, modules, circuits, and steps have been 
described above generally in terms of their functionality. 
Whether such functionality is implemented as hardware or 
Software depends upon the particular application and design 
constraints imposed on the overall system. Skilled artisans 
may implement the described functionality in varying ways 
for each particular application, but such implementation deci 
sions should not be interpreted as causing a departure from 
the scope of the present disclosure. 
The various illustrative logical blocks, modules, and cir 

cuits described in connection with the disclosure herein may 
be implemented or performed with a general-purpose proces 
Sor, a digital signal processor (DSP), an application specific 
integrated circuit (ASIC), a field programmable gate array 
(FPGA) or other programmable logic device, discrete gate or 
transistor logic, discrete hardware components, or any com 
bination thereof designed to perform the functions described 
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herein. A general-purpose processor may be a microproces 
Sor, but in the alternative, the processor may be any conven 
tional processor, controller, microcontroller, or state 
machine. A processor may also be implemented as a combi 
nation of computing devices, e.g., a combination of a DSP 
and a microprocessor, a plurality of microprocessors, one or 
more microprocessors in conjunction with a DSP core, or any 
other such configuration. 
The steps of a method or algorithm described in connection 

with the disclosure herein may be embodied directly in hard 
ware, in a software module executed by a processor, or in a 
combination of the two. A software module may reside in 
RAM memory, flash memory, ROM memory, EPROM 
memory, EEPROM memory, registers, hard disk, a remov 
able disk, a CD-ROM, or any other form of storage medium 
known in the art. An exemplary storage medium is coupled to 
the processor Such that the processor can read information 
from, and write information to, the storage medium. In the 
alternative, the storage medium may be integral to the pro 
cessor. The processor and the storage medium may reside in 
an ASIC. The ASIC may reside in a user terminal. In the 
alternative, the processor and the storage medium may reside 
as discrete components in a user terminal. 

In one or more exemplary designs, the functions described 
may be implemented in hardware, Software, firmware, or any 
combination thereof. If implemented in software, the func 
tions may be stored on or transmitted over as one or more 
instructions or code on a computer-readable medium. Com 
puter-readable media includes both computer storage media 
and communication media including any medium that facili 
tates transfer of a computer program from one place to 
another. A storage media may be any available media that can 
be accessed by a general purpose or special purpose com 
puter. By way of example, and not limitation, Such computer 
readable media can comprise RAM, ROM, EEPROM, CD 
ROM or other optical disk storage, magnetic disk storage or 
other magnetic storage devices, or any other medium that can 
be used to carry or store desired program code means in the 
form of instructions or data structures and that can be 
accessed by a general-purpose or special-purpose computer, 
or a general-purpose or special-purpose processor. Also, any 
connection is properly termed a computer-readable medium. 
For example, if the software is transmitted from a website, 
server, or other remote source using a coaxial cable, fiber 
optic cable, twisted pair, digital subscriber line (DSL), or 
wireless technologies Such as infrared, radio, and microwave, 
then the coaxial cable, fiber optic cable, twisted pair, DSL, or 
wireless technologies Such as infrared, radio, and microwave 
are included in the definition of medium. Disk and disc, as 
used herein, includes compact disc (CD), laser disc, optical 
disc, digital versatile disc (DVD), floppy disk and blu-ray disc 
where disks usually reproduce data magnetically, while discs 
reproduce data optically with lasers. Combinations of the 
above should also be included within the scope of computer 
readable media. 
The previous description of the disclosure is provided to 

enable any person skilled in the art to make or use the disclo 
sure. Various modifications to the disclosure will be readily 
apparent to those skilled in the art, and the generic principles 
defined herein may be applied to other variations without 
departing from the spirit or scope of the disclosure. Thus, the 
disclosure is not intended to be limited to the examples and 
designs described herein but is to be accorded the widest 
Scope consistent with the principles and novel features dis 
closed herein. 
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What is claimed is: 
1. A method for wireless communications, comprising: 
reducing transmission power, by a femto base station, at a 

radio frequency (RF) transmitter of the femto base sta 
tion; and 

canceling a transmitted data signal, by the femto base 
station, at a network listen (NL) receiver of the femto 
base station during a network listen process of the femto 
base station, wherein the transmitted data signal was 
transmitted by the RF transmitter at the reduced trans 
mission power, 

wherein the reduction of transmission power occurs in 
response to at least one of 
occurrence of the network listen process; or 
a signal quality of a macro coverage area in which the 

femto base station is located exceeding a threshold 
quality. 

2. The method of claim 1, wherein the canceling comprises 
at least one of: 

canceling the transmitted data signal at an RF level; 
canceling the transmitted data signal at a base band level; 
O 

canceling a portion of the transmitted data signal at the RF 
leveland another portion of the transmitted data signal at 
the base band level. 

3. The method of claim 1, further comprising: 
detecting the signal quality of the macro coverage area in 

which the femto base station is located; and 
in response to the signal quality being below the threshold 

quality: 
Suspending the reducing transmission power and the 

canceling the transmitted data signal; 
suspending, by the femto base station, the RF transmitter 

of the femto base station during each of a plurality of 
transmission gaps assigned to one or more user equip 
ments (UEs) in communication with the femto base 
station; and 

triggering a network listen operation in response to the 
suspending the RF transmitter, wherein the network 
listen operation occurs within the duration of each of 
the plurality of transmission gaps. 

4. The method of claim 3, further comprising: 
detecting a gap of the plurality of transmission gaps; 
in response to the detecting: 

Switching a transmission signal path away from the RF 
transmitter, and 

Switching the reception signal path to an NL module to 
perform the network listen operation. 

5. The method of claim 3, further comprising: 
assigning synchronous plurality of transmission gaps to 

each of the one or more UEs in communication with the 
femto base station. 

6. The method of claim 3, further comprising: 
identifying one or more voice users of the one or more UEs: 

and 
assigning the plurality of transmission gaps to each of the 

identified one or more voice users. 
7. An apparatus for wireless communications, said appa 

ratus comprising: 
means for reducing transmission power, by a femto base 

station, at a radio frequency (RF) transmitter of the 
femto base station; and 

means for canceling a transmitted data signal during a 
network listen process of the femto base station, by the 
femto base station, at a network listen (NL) receiver of 
the femto base station, wherein the transmitted data 
signal was transmitted by the RF transmitter at the 
reduced transmission power, 
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wherein the means for reducing transmission power opera 
tively reduces the transmission power in response to at 
least one of: 
occurrence of the network listen process; or 
a signal quality of a macro coverage area in which the 

femto base station is located exceeding a threshold 
quality. 

8. The apparatus of claim 7, wherein the means for cancel 
ing comprises at least one of 

means for canceling the transmitted data signal at an RF 
level; 

means for canceling the transmitted data signal at a base 
band level; or 

means for cancelingaportion of the transmitted data signal 
at the RF level and another portion of the transmitted 
data signal at the base band level. 

9. The apparatus of claim 7, further comprising: 
means for detecting the signal quality of the macro cover 

age area in which the femto base station is located; and 
in response to the signal quality being below the threshold 

quality: 
means for Suspending the means for reducing transmis 

sion power and the means for canceling the transmit 
ted data signal; 

means for Suspending, by the femto base station, the RF 
transmitter of the femto base station during each of a 
plurality of transmission gaps assigned to one or more 
user equipments (UES) in communication with the 
femto base station; and 

means for triggering a network listen operation in 
response to suspension of the RF transmitter, wherein 
the network listen operation occurs within the dura 
tion of each of the plurality of transmission gaps. 

10. The apparatus of claim 9, further comprising: 
means for detecting a gap of the plurality of transmission 

gapS. 
in response to detection of the gap: 
means for Switching a transmission signal path away 

from the RF transmitter; and 
means for Switching the reception signal path to an NL 
module to perform the network listen operation. 

11. The apparatus of claim 9, further comprising: 
means for assigning synchronous plurality of transmission 

gaps to each of the one or more UEs in communication 
with the femto base station. 

12. The apparatus of claim 9, further comprising: 
means for identifying one or more Voice users of the one or 

more UEs; and 
means for assigning the plurality of transmission gaps to 

each of the identified one or more voice users. 
13. A computer program product comprising: 
a non-transitory computer-readable medium including: 

code that, when enacted by one or more computer pro 
cessors, causes the one or more computer processors 
to carry out one or more operations for reducing trans 
mission power, by a femto base station, at a radio 
frequency (RF) transmitter of the femto base station; 
and 

code that, when enacted by the one or more computer 
processors, causes the one or more computer proces 
sors to carry out one or more operations for canceling 
a transmitted data signal, by the femto base station, at 
a network listen (NL) receiver of the femto base sta 
tion during a network listen process of the femto base 
station, wherein the transmitted data signal was trans 
mitted by the RF transmitter at the reduced transmis 
sion power, 
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16 
wherein the code that, when enacted by the one or more 

computer processors, causes the one or more computer 
processors to carry out one or more operations for reduc 
ing transmission power operatively reduces the trans 
mission power in response to at least one of 
occurrence of the network listen process; or 
a signal quality of a macro coverage area in which the 

femto base station is located exceeding a threshold 
quality. 

14. The computer program product of claim 13, wherein 
the non-transitory computer-readable medium includes at 
least one of: 

code that, when enacted by the one or more computer 
processors, causes the one or more computer processors 
to carry out one or more operations for canceling the 
transmitted data signal at an RF level; 

code that, when enacted by the one or more computer 
processors, causes the one or more computer processors 
to carry out one or more operations for canceling the 
transmitted data signal at a base band level; or 

code that, when enacted by the one or more computer 
processors, causes the one or more computer processors 
to carry out one or more operations for canceling a 
portion of the transmitted data signal at the RF level and 
another portion of the transmitted data signal at the base 
band level. 

15. The computer program product of claim 13, wherein 
the non-transitory computer-readable medium further 
includes: 

code that, when enacted by the one or more computer 
processors, causes the one or more computer processors 
to carry out one or more operations for detecting the 
signal quality of the macro coverage area in which the 
femto base station is located; and 

in response to the signal quality being below the threshold 
quality: 
code that, when enacted by the one or more computer 

processors, causes the one or more computer proces 
sors to carry out one or more operations for Suspend 
ing the code that, when enacted by the one or more 
computer processors, causes the one or more com 
puter processors to carry out one or more operations 
for reducing transmission power and the canceling the 
transmitted data signal; 

code that, when enacted by the one or more computer 
processors, causes the one or more computer proces 
sors to carry out one or more operations for Suspend 
ing, by the femto base station, the RF transmitter of 
the femto base station during each of a plurality of 
transmission gaps assigned to one or more user equip 
ments (UEs) in communication with the femto base 
station; and 

code that, when enacted by the one or more computer 
processors, causes the one or more computer proces 
sors to carry out one or more operations for triggering 
a network listen operation in response to Suspension 
of the RF transmitter, wherein the network listen 
operation occurs within the duration of each of the 
plurality of transmission gaps. 

16. The computer program product of claim 15, wherein 
the non-transitory computer-readable medium further 
includes: 

code that, when enacted by the one or more computer 
processors, causes the one or more computer processors 
to carry out one or more operations for detecting a gap of 
the plurality of transmission gaps; 
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in response to detection of the gap: 
code that, when enacted by the one or more computer 

processors, causes the one or more computer proces 
sors to carry out one or more operations for switching 
a transmission signal path away from the RF trans 
mitter; and 

code that, when enacted by the one or more computer 
processors, causes the one or more computer proces 
sors to carry out one or more operations for switching 
the reception signal path to an NL module to perform 
the network listen operation. 

17. The computer program product of claim 15, wherein 
the non-transitory computer-readable medium further 
includes: 

code that, when enacted by the one or more computer 
processors, causes the one or more computer processors 
to carry out one or more operations for assigning syn 
chronous plurality of transmission gaps to each of the 
one or more UEs in communication with the femto base 
station. 

18. The computer program product of claim 15, wherein 
the non-transitory computer-readable medium further 
includes: 

code that, when enacted by the one or more computer 
processors, causes the one or more computer processors 
to carry out one or more operations for identifying one or 
more voice users of the one or more UEs; and 

code that, when enacted by the one or more computer 
processors, causes the one or more computer processors 
to carry out one or more operations for assigning the 
plurality of transmission gaps to each of the identified 
one or more voice users. 

19. A femto base station, the femto base station compris 
ing: 

at least one processor; and 
a memory coupled to said at least one processor, 
wherein said at least one processor is configured to: 

reduce transmission power, by the femto base station, at 
a radio frequency (RF) transmitter of the femto base 
station; and 

cancel a transmitted data signal, by the femto base sta 
tion, at a network listen (NL) receiver of the femto 
base station during a network listen process of the 
femto base station, wherein the transmitted data sig 
nal was transmitted by the RF transmitter at the 
reduced transmission power, and 

wherein said at least one processor operatively reduces 
transmission power in response to at least one of: 
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occurrence of the network listen process; or 
a signal quality of a macro coverage area in which the 

femto base station is located exceeding a threshold 
quality. 

20. The femto base station of claim 19, wherein the at least 
one processor is further configured to at least one of: 

cancel the transmitted data signal at an RF level; 
cancel the transmitted data signal at a base band level; or 
cancel a portion of the transmitted data signal at the RF 

level and another portion of the transmitted data signal at 
the base band level. 

21. The femto base station of claim 19, wherein the at least 
one processor is further configured to: 

detect the signal quality of the macro coverage area in 
which the femto base station is located; and 

in response to the signal quality being below the threshold 
quality: 
Suspend reduction of transmission power and cancela 

tion of the transmitted data signal; 
suspend, by the femto base station, the RF transmitter of 

the femto base station during each of a plurality of 
transmission gaps assigned to one or more user equip 
ments (UES) in communication with the femto base 
station; and 

trigger a network listen operation in response to suspen 
sion of the RF transmitter, wherein the network listen 
operation occurs within the duration of each of the 
plurality of transmission gaps. 

22. The femto base station of claim 21, wherein the at least 
one processor is further configured to: 

detect a gap of the plurality of transmission gaps; 
in response to detection of the gap: 

Switch a transmission signal path away from the RF 
transmitter; and 

Switch the reception signal path to an NL module to 
perform the network listen operation. 

23. The femto base station of claim 21, wherein the at least 
one processor is further configured to: 

assign synchronous plurality of transmission gaps to each 
of the one or more UEs incommunication with the femto 
base station. 

24. The femto base station of claim 21, wherein the at least 
one processor is further configured to: 

identify one or more voice users of the one or more UEs: 
and 

assign the plurality of transmission gaps to each of the 
identified one or more voice users. 


